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INTRODUCTION 

The PC Bubble Disk is a bubble leiory adapter board for the IBH Personal 
Coiputer and coapatibles. The board holds four Intel one-aegabit lagnetic 
bubble leaories, providing 512 Kbytes of non-volatile, solid-state 
■eaory. 

Like a floppy or hard disk, a bubble leaory stores data as lagnetic 
doaains that do not require poaer to be retained. Unlike the above 
devices, the bubble leaory does not have any lechanical aoving parts and 
thus exhibits 20-year aean-tiie-before-failure reliability even when 
continuously operated. Bubble aeiory data is not individually byte- 
addressable and does not occupy leiory address space. Instead, coiiands 
and data are sent through an I/O port to the Intel single-chip bubble 
■eiory controller (BHC), nhich is siiilar to a disk controller, for 
randoa I/O operations on blocks of data. 

An EPRON on the bubble board contains firmare that lakes the Bubble Disk 
eiulate a fixed disk at the BIOS coiiand level. Operating systeas that 
support the fixed disk, including PC-DOS 2.0, Softech Pascal IV.13 and , 
CP/H-86 for th PC/XT, will work with the Bubble Disk without software 
patches. Fixed disk software features, such as the RESTORE and BACKUP 
coiiands and partitioning to hold lultiple operating syteas, are thus 
available to the Bubble Disk user. Functionally, a single Bubble Disk 
board appears to an operating systei as a 4 head, 15 cylinder fixed disk 
with 17 sectors per track. 

The on-board EPROH occupies B Kbytes of address space (even if a 4 Kbyte 
2732 EPROH is installed). The starting address of the EPROH is juiper- 
selectable for coipatibility with other adapter cards, such as the fixed 
disk adapter. The Bubble Disk works on the IBH PC/XT with a single fixed 
disk installed and is juiper-selectable to appear before or after the 
fixed disk drive. 

The I/O port address for the board is also juiper-selectable, allowing 
lultiple-board operation of up to four boards, depending on power supply 
capabilities. Additional boards increase the size of the Bubble Disk 
drive instead of appearing as separate drives, waking a single Bubble 
disk drive with up to a 2 legabytes of capacity possible. 
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The Intel bubble support chips provide built-in 14 bit error checking 
and correction (ECO code and power-fail protection circuitry. The four 
bubble leiories are operated in parallel for a transfer rate (4fl0 
Kbits/sec) four tiies the single bubble rate. Data transfers are tade 
using the systei board's direct ieaory access (DHA) with an interrupt 
(INT) to signal operation cospletion. These signal lines are tri-stated 
when not in actual use. The board's DHA and INT channels are juiper- 
selectable but DNA channel 3 and INT channel 5 lust be chosen for proper 
operation with the Bubble BIOS firiware. 

For full Bubble Disk capabilities, it is iiportant that the target PC 
have the newer BIOS RON with the RON SCAN routine that scans for EFRON 's 
on add-on boards. The newer 16N PCs with the 256 Kbyte systei board, the 
newer CONPAQs (since Deceiber 83), and all the IBN XTs have this new 
version, but the older PCs with the 64K systei board norially do not. 

The Bubble Disk will operate with the older BIOS but will not boot the 
operating systei. Instead, after booting froi floppy disk, a siall 
prograi lust be run to install the bubble board as a drive. This bubble 
install prograi lay be placed in an AUTOEXEC batch file for convenience. 

The board features a write-protect switch on the board bracket, 
accessible froi outside'the systei unit cabinet. This switch is siiilar 
to the notch on a floppy disk and will prevent any files on the Bubble 
Disk froi being erased or overwritten . There is a juiper select option 
to change the function of this switch to an on-line/off-line switch for 
convenient operation with a fixed disk or other IPL device. 
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FIRST-TIME INSTALLATION 
INSTALLATION OVERVIEN 

Installation of the Bubble Disk is siiplest for users Hith the RON SCAN 
routine in the BIOS RON of their PC. After setting juipers, the board is 
inserted into an expansion slot on the systes board. Partitioning and 
forsattinq are done with the sane prograns norsally used for the fixed 
disk. No patching of the operating systes is required except in the 
special cape of using the Bubble Disk sith a fixed disk under CP/N-B6. 

Without the RON SCAN feature, bubble board installation requires the 
creation of a stall initialization prograa in the case of PC DOS or a 
systes patch in the case of CP/N-86. In this situation, the floppy disk 
of drive A sust be used to cold boot the operating systes, since the 
bubble driver is hooked into the systes after the bootstrap process. 

HANDLING PRECAUTIONS 


PRECAUTIONS IN HANDLING THE BUBBLE DISK BOARD 

THE BUBBLE DISK BOARD HAS STATIC SENSITIVE CONPONENTS 
AND SHOULD BE KEPT IN ITS ANTISTATIC WRAPPING OR ON A 
SINILAR PROTECTIVE SURFACE UNTIL INSTALLATION. PLEASE 
HANDLE THE BOARD ONLY BY THE EDGES AND AVOID TOUCHING 
THE GOLD EDGE CONNECTOR OR PRESSING ON THE NETAL CAN OF 
THE CLOCK CRYSTAL. 

SERIOUS DANABE CAN RESULT TO THE BUBBLE DISK BOARD IF 
IT IS INSERTED OR REHOVED FRON A PC'S EXPANSION SLOT 
WHILE THE SYSTEN POWER IS OH. IT IS RECONNENDED THAT THE 
POWER CORO TO THE PC BE UNPLUGGED BEFORE ATTENPTING 
BUBBLE DISK BOARD INSERTION DR RENOVAL. 




JUNPER FANILIARIZATION 

The ssall, blue juspers on the cosponent side of the bubble board in the 
area just above the gold-fingered edge connector are used to configure 
the Bubble Disk for various todes of operation. Figure 1 is a scheiatic 
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vieM of these juipers as seen with the edge connector pointing doMnward. 
The figure shoMS the juiper groups in their approxitate relative 
positions to each other with the 'J* nuiber designator for each group 
placed the saie as it is on the board. The function of each group is 
indicated in the figure, but not on the board. 

The juaper settings in Figure 1 are the norial positions of the juipers 
Nhen the bubble board is first unpackaged. At this tiie, in order to 
establish a coiion starting point, the user should ensure that the bubble 
board juipers confori to the settings in this figure. Note in particular 
that the J2 and ib juipers are to be positioned vertically and not 
horizontally. 
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FIGURE 1 : INITIAL JUHPER SETTINGS OF THE BUBBLE DISK BOARD. 


JUMPER SETTINGS FOR FIRST-TIHE INSTALLATION 

With the bubble board juipers initiallized to the setting of Figure 1, 
the user is ready to configure the board for installation. First, reiove 
the right juiper of the J2 juiper group. This group's juaper setting 
should noM be the saae as in Figure 2. 
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J2 


EPKOM 

ADDRESS 



FIBURE 2 : JUHPER SETTIN6 OF J2 GROUP FOR EPROH ADDRESS » CA88B. 


The J2 setting of Figure 2 places the starting address of the board's 
Bubble BIOS EPROh at hex CABBB. This address is in the aeiory space (hex 
CSB88 to hex F488B) reserved for ROMs contained on add-on boards, such as 
the fixed disk adaptor board nhose RON starts at hex C8B88. If it is 
knonn that the hex CABBB address Mill conflict with the EPRON of another 
add-on board currently on the systen, skip to the section JUNPER OPTION 
SUNNARY and choose a setting for a higher address. Note that there are 
SDK nultifuntion cards that provide an option to use these high leiory 
locations for a RAN disk. Obviously, this high lenory option cannot be 
used with the fixed disk or the Bubble Disk. , 

If there is no fixed disk on the systen, the user nay non skip to the 
next section on board insertion. 

If the systen has a non-IBH fixed disk adapter board without a driver RON 
at address hex CBBBB, but instead is hooked into the operating systen 
after the bootstrap with an installable device driver, then the user 
should skip to the next section on board insertion. 

For systens with an IBN fixed disk adapter board, or look-alike, that has 
its driver RON at address CBBBB, it is necessary to renove the lowest 
junper on group Jl, i.e., Jl-S. This inforss the Bubble BIOS that a fixed 
disk is present. In addition, the second junper fron the top of group Jl, 
Jl-2, is to renaint inserted or be renoved, depending on whether the user 
wants the bubble drive to appear before or after the fixed disk drive 
respectively. The final junper settings of these configurations are shown 
in Figures 3 and 4 on the next page. 
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MISC 
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FIGURE 3 : JUMPER SETTING FOR FIXED DISK PRESENT AND BUBBLE DRIVE BEFORE 
THE FIXED DISK DRIVE. 


MISC 

OPTIONS 

1 Jl-1 

■ Jl-2 
1 Jl-3 
1 Jl-4 

■ Jl-5 


mm EPROM 
la ADDRESS 


UP/ONLINE 

sNi ru UP 
I I DHN 


DACK 


■ isi 


J7 ■HI 


» EPROM 
I ENABLE 


7=71 I/O PORT 
i i ADDRESS 

lllll J6 


FIGURE 4 : JUMPER SETTINGS FUR FIXED DISK PRESENT AND BUBBLE DRIVE AFTER 
THE FIXED DISK DRIVE. 
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INSERTING THE BOARD 

Th9 Bubble Disk board Mill fit and seat property in any of the full 
length expansion slots. The black plastic card guide provided nith the 
bubble board should be pressed into the holes at the end of the chosen 
slot position if one is not already present. 

Check that the poner to the IBH PC is OFF before inserting (or reeoving) 
the Bubble Disk board. A good precaution is to disconnect the poeer cord 
froi the chassis before the bubble board is handled. 

It is also critical to ensure that the board's gold edge connector is 

FULLY INSERTED into the slot. Nhen seated properly, the top of the 

board s rear bracket Mill be flat against the retaining ledge, flush 
Mith the other board brackets. The front edge of the board should be held 
by the plastic card guide. Scree the bracket doen securely before 
applying poeer. 

NOTE * Users of portables should ensure that all available board securing 
options are utilized. For instance, Coipaq users need to ensure that the 
appropriate black plastic piece on the lid of the expansion cabinet is ' 

oriented properly to hold doMn the top of the bubble board. In soue cases 

this Mill involve reioving and reinserting the piece in the opposite 
orientation. 

POKERING UP FOR THE FIRST TIHE 

As first received, the Bubble Disk is coepleteiy cleared Mith zeros in 
all storage locations. It is necessary to first create a DOS partition 
Mith the PC-DOS 2.1 progras, FDI5K, and then foreat it Mith the prograe, 
FORMAT. 

Kith the PC-DOS 2.1 diskette in drive A, turn on the poMer to the 
systei. The systei should boot froa floppy diskette in the noraal 
fashion. If a '1712' appears on the screen, there Mas a problea in 
initializing the Bubble Disk. The pouer should be shut off and the 
juaper settings rechecked. 

Once DOS has been booted and the proapt is displayed, run the prograa, 
FDISK. If FDISK indicates that no fixed disk is present, it is possible 
that your systea does not have the nener BIOS ROH Mith the RON SCAN 
routine, and therefore it is necessary to run a saall installation 
prograa as described in Appendix A before proceeding. 
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Once the FDISK option lenu is displayed, follow the instructions in the 
PC DOS 2.i eanual to create a DOS partition on the bubble disk that uses 
the entire "fixed disk." 

If a fixed disk is also on the systee, lultiple fixed disk drives will be 
indicated by the presence of the FDISK option *5. Select Next Fixed Disk 
Drive.* Use this coeeand and the *4. Display Partition Data* option to 
find the bubble drive before creating the DOS partition. The bubble drive 
is distinguished by a total disk space of 15 cylinders. 

Once the bubble disk drive is located, choose the option *1. Create a 
DOS Partition* and create a DOS partition that uses the entire bubble 
disk. The last step in this option will reboot DOS. 

After creating a DOS partition with FDISK and rebooting, it is still 
necessary to foraat the Bubble Disk with the DOS 2.1 FORHAT prograi. At 
this point it is important to deteriine the drive letter of the bubble 
disk, since foreatting the wrong disk and thus wiping out the files on 
that disk would be disasterous. 

The drive letter for the Bubble Disk will depend on the positions of 
switches 7 and 8 on SWl of the IBH PC systee board and whether a fixed 
disk is present. The switches indicate how lany floppy drives are 
installed. If two or less drives are indicated, (7=on,6=on or 7=off,8=on) 
the first "fixed disk* drive will be drive C. If four floppy drives are 
indicated (7=off,B=off), then the first "fixed disk* drive will be drive 
E (even if less than four floppy drives are installed). 

If there is no fixed disk on the systei, then the Bubble Disk will be the 
first "fixed disk* drive at C or E. If a fixed disk is present, then the 
Bubble Disk drive could be the first (drive C or E) or second (drive D or 
F) "fixed disk* drive depending on the setting of the second juoper on J1 
as discussed in the previous section. 

In either case, before foreatting the Bubble Disk, use the prograi, 
CHKDSK, to confira the drive letter of the fixed disk if present on the 
systee and be sure not to use that letter when foreatting the bubble 
drive. During the foreat process, it is recoeeended that the Bubble Disk 
be given a voluee naee that will distinguish it froo the fixed disk. For 
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instance, if the bubble drive is C, then the coMand : 

A>F0RMAT C:/S/V 

Mill install the operating systee and ask for a voluie naie. If a voluie 
naee like 'BUBBLE DISK" is used, this Mill be displayed during the DIR or 
CHKDSK listing Making iMiediately clear the drive being accessed. 

BUBBLE DISK OPERATION 

Once partitioned and foriatted, the Bubble Disk Mill respond just as a 
fixed disk does to all disk operating systei coiiands and prograi 
accesses. That is, in addition to the norial disk coMiands, it Mill 
respond to special fixed disk coiiands, such as RESTORE and BACKUP. As 
is the case Mith the fixed disk, the diskette-only coseands, such as 
DISKCOPY or DISKCOHP, Mill return an error Mhen atteopted on the Bubble 
Disk. 

BOOTING FROH THE BUBBLE DISK 

If there is an active partition on the Bubble Disk and the operating 
systei for that partition is present, then the Bubble Disk Mill bootstrap 
that operating systei froi poMer-off or ALT-CNTL-DEL reset, provided 
there is no disk in drive A or drive A's door is open. If a bootable 
fixed disk is also present, the boot is atteipted only froi the first 
"fixed disk" drive as deteriined by the juiper Jl-2 on the bubble board 
as discussed above. 
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OTHER DPERATINS SYSTEMS 

Operating systeis other than PC~D0S 2.0 that support the hard disk iiill 
have software sitilar to FDISK with which to create a hard disk partition 
for use by that operating systei. The Bubble Disk should be considered a 
fixed disk when following the instructions for these prograis. In soie 
cases, the operating systet will assuse that the Bubble Disk has a full 
306 cylinders of capacity and indicate this during the partitioning setup 
operation. This discrepancy should be ignored and partitioning liiited to 
the Bubble Disk capacity of 15 cylinders per installed board. 

Just as with PC-DOS, in order to boot these operating systeis froa the 
Bubble Disk, the operating systea files aust be installed and the 
partition for the desired operating systea aade the active partition. 

PARTITIONING CP/M-86 

The partition for Version 1.1 of CP/H*B6 for the PC XT aust start at 
cylinder 0 and be at least 10 cylinders long. Partitioning is done with 
the prograa, HDHAINT. Note that even though the Bubble Disk drive is 
referred to as "Disk B* during the HDHAINT prograa, the bubble drive will 
appear as drive C in the operating systea environaent. 

As described in the CP/H suppleaent for the Hard Disk, the contents of 
the systea disk in drive A, including the CCPH.SYS file needed for 
booting, can be copied to the Bubble Disk with the PIP coaaand: 

*c;=aii.ilrv] 

Note that the CP/H partition on the Bubble Disk aust be deliberately aade 
active using the HDHAINT prograa if booting froa the bubble is desired. 

PARTITIONING SOFTECH PASCAL 

The partition for Softech Pascal Version IV.13 is created using the file, 
DlSKUTIL.l . Note that after creating the partition, the systea aust be 
rebooted before the Bubble Disk will be recognized as an on*line voluae. 
For the Bubble Disk to boot this operating systea, the file, 
SHSFDBOOT.7C00, provided on the Pascal systea disk aust be transferred 
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to the Bubble Disk volute using the Filer Transfer coiiand : 

Transfer? SHSF0B00T.7Cee, BUB: 

assuiing the bootable systei disk is the prefix volute and the bubble 
drive has the volute naee,*BUB:‘. Of course the usual systet files 
necessary for booting tust be transferred as uell, and the Pascal 
partition tust be tade active using the DlSKUTlL.l prograt. 

HULTIPLE PARTITION OPERATION AND FDISK 

The PC-DOS 2.B prograt, FDISK, displays a few idiosyncracies when 
tultiple operating systets are present and a change in the active 
partition is atteapted. These problets are not related to the Bubble 
Disk, and they appear to have been corrected with DOS 2.1 . 

For instance, when two partitions are present and the first is active, an 
atteapt to take the second partition the active partition will appear to 
create a third partition, at least on the display. When this happens, 
accept the situation and return to the tain tenu. Now run the ‘Change 
Active Partition* routine once tore and select partition 3. This will 
cause the display to again indicate only two partitions with the second 
partition active as desired. 

Another trouble tode appears when a partition is choosen to be active, 
but the previously active partition is not returned to norial status. As 
in the case above, repeat the 'Change Active Partition' routine and again 
select the desired partition which should correct the problei. 
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JUMPER OPTION SUMMARY 

This section suitarizes the various juaper settings on the bubble board, 
soie of uhich have already been introduced and discussed in the previous 
sections. 

In the folloMing notation, a 'JP* designates that a jueper should be 
inserted at the location specified, and an 'IfJP' signifies that the 
junper should be absent or reaoved. Orientations, such as top, bottoa, 
right, and left, assuee the board is vieued froa the coaponent side uith 
the gold edge connector pointing doHnward. 

The juapers are functionally grouped and identified on the bubble board 
with the designations J1 to J7 near the junper positions. The folloMing 
is a suaaary of the function of these juaper groups. 

6R0UP J1 : HISC OPTIONS (BOARD 1 ONLY) 

POS JUHPERt JP NJP 


TOP Jl-1 SINGLE BOARD MULTI-BOARD 

Jl-2 BEFORE FIXED DISK AFTER FIXED DISK 
Jl-3 NP SELECT ONLINE/OFFLINE 

Jl-4 NORMAL RESERVED 

BOT Jl-S NO FIXED DISK FIXED DISK ATTACHED 

GROUP J2 j EPROM ADDRESS SELECT 
LEFT right" AD'DRESSThEXI 


JP JP C80ei 
JP NJP CABBa 
NJP JP ccaaa 
NJP NJP CEBBB 

GROUP J3 i INTERRUPT SELECT 
JUMPER POSlfiON" liHANMEL SELECTED 


JP TOP INTERRUPT 5 t 

JP BOTTOM INTERRUPT 6 

NJP NO INTERRUPT 




J1 

Jl-1 
Jl-2 
Jl-3 
Jl-4 
Jl-5 
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BROUP J4 
JUMPER 


EPROM ENABLE 
."sELECf" 


JP 

MJP 


EPROM ENABLED 
EPROM DISABLED 


EPROM 

ENABLE 


GROUP J5 ! PACK SELECT 

JUMPER POSlflOH.CHANNEL SELECTED 


J4 


JP LEFT 

DACK 2 

JP RIGHT 

DACK 3 f 

MJP 

NO DACK 

GROUP J6 I 1/0 PORT SELECT 

LEFT RIGHT 

—170 PBRrMDRESS (HEX) 

JP JP 

3CB-3C3 

JP MJP 



NJP JP 

3C8-3CB 


NJP NJP 

3CC-3CF 

Is] 

GROUP J7 : DRQ SELECT 

JUMPER POSlfloF.CHANNEL SELECTED 

JP LEFT 

DRQ 2 

JP RIGHT 

DRQ 3 « 

NJP 

NO DRQ 

J 

SNl : NRITE PROTECT/ONLINE 


PACK 


■ 11 ^ 


J5 


I/O PORT 

ADDRESS 

J6 


DRQ 


SNITCH 


SELECTION 


UP 

DOHN 


NRITE-ENABLED/ONLINE 

NRITE-PROTECTED/OFFLINE 


HP/ONLINE 
SMI 


UP 

DMN 


* These settings for INTERRUPT, DRQ, and DACK aust be used for the Bubble 
BIOS EPROM driver softuare to function properly. 
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HARD DISK OPTION 

The Bubble Disk uill work in the IBH PC/IT with a fixed disk adapter 
card and a single fixed disk installed. If eultiple bubble boards are 
installed on the systen as described in the next section, the follouing 
juaper instructions only apply to board 1. 

llSince the ROH on the fixed disk adapter card is at address hex C8BB0, 
the Bubble Disk EPfiOH lust be set to a higher address using juiper J2 
settings fron the table belou. It does not natter uhich higher address 
is chosen as long as the address does not conflict with the ROH space of 
any other intelligent adapter boards that night be installed on the 
systen. 

BUBBLE BOARD 1 t J2 
JUHPER POSITION 

LEFT RI6HT EPROH ADDRESS (HED 


JP 

JP 

CBIBfl 

JP 

NJP 

CAIBB 

NJP 

JP 

CCIBB 

NJP 

NJP 

CEI0I 


2IAfter junpering an address higher than hex CB0N for the EPROH, the 
lowest juaper on J1 (Jl-Sl should be reaoved. This notifies the Bubble 
BIOS that a fixed disk is present. The systen will ‘hang* if this 
juaper is not reaoved and a fixed disk adapter card is present on the 
systen. 

3)The Bubble Disk will be installed by the operating systen with a drive 
letter before or after the fixed disk drive letter, depending on the 
setting of the second J1 juaper (Jl-2) : 

BUBBLE BOARD 1 

Jl-2 SETTING C:(E:1 D:(F:) 


JP BUBBLE DISK DRIVE FIXED DISK DRIVE 

NJP FIXED DISK DRIVE BUBBLE DISK DRIVE 

If floppy drive A is eapty or its door is open during power-on or 
reset, the systen will atteapt to b,jot the operating systen fron the 
the first ‘hard disk* drive as configured above. 
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MULTI-BOARD SINGLE DRIVE OPTION 

Depending on the power supply capability, up to four boards can be 
installed in the systei at one tiie. Each board adds an additional 15 
cylinders 1512 Kbytes) of storage to the Bubble Disic drive. For this 
configuration the following juwper settings are necessary: 

lIThe Bubble BIOS EPROH should only be enabled on one board. Choose a 
board as bubble board 1 and disable the EPROH on all the other 
additional boards by rewoving their juiper on J4. 

2)Each board wust have its own I/O port address space. These addresses 
■ust be consecutive, starting with address hex 3CB on bubble board 1. 
Set the I/O port address space on each board with Jb as follows: 


JUHPER POSITION 


LEFT 

R16HT 

I/O PORT 

BUBBLE BOARD 

JP 

JP 

3CB-3C3 

1 

JP 

NJP 

3C4-3C7 

2 

NJP 

JP 

3C8-3CB 

3 

NJP 

NJP 

3CC-3CF 

4 


3) 0n bubble board 1 only, the first juiper (Jl-l) froi the top of J1 
should be reioved. This enables the lultiboard option. 

4) Finally, the TOTAL nuiber of bubble boards should be indicated on J1 of 
bubble board 2 only, using the first (Jl-1) and second (Jl-2) juiper 
positions froi the top of J1 as follows: 

BUBBLE BOARD 2 ONLY 

Jl-i Jl-2 TOTAL NUHBER OF BUBBLE BOARDS 


MJP JP 2 

JP NJP ‘3 

MJP NJP ' 4 

The reiainiog J1 juipers of bibble board 2 IJl-3 to Ji-5), and the J1 
juipers of all higher nuiber bubble boards are ignored. Only the Ji 
juipers and bracket switch of bubble board 1 control the options 
described in the JUHPER OPTION SUHHARY section. 


MM -BOARD DPTITM 
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5)After changing the nuaber of bubble boards on a systea, it is 
necessary to run FOISK and FORMAT to reconfigure the partition and the 
directory sectors to reflect the change in Bubble Disk capacity. These 
prograas Mill aipe out files previously stored on the bubble boards, so 
the Bubble Disk should be backed-up before adding or subtracting bubble 
boards froa the systea. 

The Figures 5 and 6 that folloN shoN an exaaple of the aulitiboard juaper 
settings for a two board configuration. 


MISC 

OPTIONS 


■ ■ Jl-1 
i~i1 Jl-2 

■ ■ Jl-3 
mm Ji-4 

■ ■ Jl-5 


111. EPROM 
I. ADDRESS 


UP/ONLINE 
SNl I Lh IIP 




UP 

DUN 


DACK 




J7 ■11 


» EPROM 
1 ENABLE 

1^0 PORT 
11 ADDRESS 
i i 


FIGURE S : BOARD 1 HITH THE MULTIBOARD OPTION CHOSEN. NOTE THAT THE FIXED 


DISK OPTION MAY BE CHOSEN AS HELL. 
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HISC 

OPTIONS 

■ Jl-1 
I Jl-2 

■ Jl-3 

■ Jl-4 

■ Jl-5 


!]■ EPRON 
I ■ ADDRESS 


UP/ONLINE 
SNl FU iii> 




DNN 


PACK 

I ■Hi 


EPROM 

ENABLE 


I/O PORT 

ADDRESS 

J6 


FIGURE E : BOARD 2 NITH HULTIBOARD OPTION CHOSEN AND TNO BUBBLE BOARDS 
INSTALLED ON THE SYSTEH. 


MULTI-BOARD OPTION 
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WRITE-PROTECT/ONLINE OPTION 


The function of the slide switch (SHI) on the bracket of the bubble board 
depends on the setting of juiper Jl-3. If this position is juipered, then 
the slide switch acts as a write-protect switch. In the 'up* position 
writing to the disk is enabled. In the 'down' pe,sition an attewpt to 
write to the disk returns a 'write-protect error' lessage. 

Hith the Jl-3 juiper reioved, the bracket switch acts as an 
online/offline switch. Hhen the systei is booted with the switch in the 
'up* position, the Bubble Disk operates norially and is installed as a 
drive. Hhen the systei is booted with this switch in the 'down* position, 
the board is essentially offline and is not recognized as a drive by the 
systei. If an IBH fixed disk is also on the PC and the Bubble Disk is 
configured as drive C and the fixed disk as drive D, then with the Bubble 
Disk offline, the fixed disk will be drive C with booting capability when 
when floppy is not present in drive A. 
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CP/M-a6 WITH BUBBLE. AND FIXED DISK 

Uhen the Bubble Disk is used alone uith CP/H-Bb FOR THE PC/XT, it Hill 
operate as a fixed disk Hith no patching to the operating systea 
necessaryt HoHever, uhen the Bubble Disk and a fixed disk are installed 
together, a saall patch aust be applied to the CP/H operating systea. 

This patch prevents CP/H froa Hriting over the INT 42H location during 
CP/H initialization. This is uhere the fixed disk vector is relocated by 
the PC Bubble BIOS. 

The folloHing is the procedure for patching CP/H-fi6 for the 16H PC/XT 
Hith version nuaber 1.1 : 

1) As a precaution, copy the CP/H systea disk to another floppy disk and 
use the copy for the folloHing patch. 

21 Boot the CP/H systea froa the disk and deteraine if it is a single¬ 
sided or tuo-sided disk by using the coaaand, STAT DSK:. The single¬ 
sided disk Hill shoH a ISb Kilobyte Drive Capacity and the tno-sided 
disk Hill indicate a 316 Kilobyte Drive Capacity. 

3) Insert the PC DOS disk in drive A and the CP/H disk in drive B. Boot 

the PC DOS operating systea and run the prograa, DEBUG. 

4) If the CP/H disk is a single-sided diskette, enter: 

-L 3B8I1 1 6C 1 

else if the disk is tHO-sided enter: 

-L 3688 1 6E 1 

This coaaand Hill read a sector (6C or 6E) froa drive B into aeaory at 
offset EBBB froa the current CS segaent. 

5) Enter the folloHing disasseable coaaand and check that the listing is 

the saae as shonn beloH. If not try repeating froa step 4. If it is 
still different, then the CP/H version is not the saae and cannot be 
patched Hith this procedure. 

-U 3D3B <cr> 

XXXX:3D30 93 XCHG 6X,AX 

XXXX:3D31 E2fC LOOP 3D2F 


CP/M-a6 WITH FIXED DISK 
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XXXX:3D33 830788 

ADD 

DI,^BB 

XXXX:3D36 897081 

NOV 

EX,8170 

XXXX:3D39 A8 

STOSN 


XIXX:3D3A 93 

XCH6 

BX,AX 

XXXX:3D3B E2F0 

LOOP 

3D39 

XXXX:3D3D 078688838688 

NOV 

WORD PTR [83881,8886 

XXXX:3Dd3 808EB283 

NOV 

(83821,08 

XXXX:3D47 07867888063A 

NOV 

WORD PTR [88781,3806 

XXXX:3D4D 80807888 

NOV 

[8e7M,0S 


Using the asseible coiiand shonn beloH, change the prograe lines as 
indicated: 

-A 3D33 <cr> 

DD:3033 ADD DI,IC <cr> 
nn:3D36 NOV 01,178 <cr> 
nxX:3D39 <cr> 


7) These changes can be checked by repeating step 5. 

8) Write this changed sector data back to the disk using the appropriate 

couand: 

-N 3881 1 60 1 <cr> (for single-sided disk) 

-N 3888 1 6E 1 <cr> (for tno-sided disk) 

9) The OP/N systee disk is now patched and can be run noreally. 
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INTERFACE DESCRIPTIPN 

The interface for a single PC Bubble Disk card uses four consecutive I/O 
port addresses starting at hex 3CI. In eulti-board operation, each 
additional board eust be juepered to use the next four I/O port addresses 
adjacent to the previously installed board. A taxieue of four boards nay 
be installed ehich Nould use I/O port addresses hex 3CB to 3CF. 

The first tuo I/O port addresses of each board provide direct access to 
the registers of the Intel 7220-1 Bubble Heeory Controller (BHC). The 
coeaands and operation of the BHC are well docuiented in the Intel Heiory 
Coaponents Handbook or the BPK-72 Bubble Heeory Prototype Kit Users 
Hanual which are available froe Intel (Intel Order No. 210638 and 121685 
respectively). 

The third I/O port address pereits reading the J1 switches and the INT 
and ORQ lines froe the BHC and writing to the INT and DHA selects. The 
DHA select enables/disables the tristate gate between the DRO of the BHC 
and the jueper-selected DRB of the systea expansion bus and 
enables/disables functioning of the DACK signal to the BHC. The INT 
select enables/disables the tristate gate between the INT froe the BHC 
and the juaper-selected INT of the systea bus. The fourth I/O port 
address is not decoded and functions the saae as the third I/O port. 

The following table suaaarizes the functions of the four port addresses 
for board 1. The port functions for boards 2,3, and 4 are the saae except 
they start at 3C4,3CB, and 3CC respectively. 


R/U 

PORTIBRD 1) 

FUNCTION 


READ 

3C0 

BHC DATA REG 

m = 0) 

WRITE 

3C0 

BHC DATA REG 

(A0 ^ 0) 

READ 

3Ci 

BHC STATUS REG 

(A0 = 1) 

WRITE 

3Cl 

BHC CHD/RAC REG 

(A0 1) 

READ 

3C2 

Jl/INT/DRO ' ' 


WRITE 

3C2 

DHA/INT SELECT 


READ 

3C3 

SAHE AS 3C2 


WRITE 

3C3 

SAHE AS 3C2 



As indicated, port 3C2 provides access to the settings of the juapers on 
group Jl. The specific bit assignments of port 3C2 for both reading and 
writing are shown in the tables below. When there is no juaper at a 
particular Jl position (NJP), then the bit for that option is set (bit=l) 


INTERFACE rESCRIPTlON 
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and vice versa. The BUG DRB and INT lines and their function and 
operation are docuiented in the Intel handbooks referenced above. 

PORT 3C2 

BIT READ OPERATION WRITE OPERATION 


Be 

1 

2 

3 

4 

5 

6 
7 


BNC DRO 
BHC INT 
5N1 (UP = I) 

JI-5 FIXED DISK OPTION ■. 
JI-1 NULTIBOARD OPTION 
Jl-2 BEFORE/AFTER FIXED DISK 
Jl-3 NP/ONLINE SELECT 
Jl-4 RESERVED (DIAGNOSTICS) 


DNA (ENABLE=1I 
INT (EMABLE=1) 

NO CONNECTION (NO 
NC ■ 

NC 

NC 

NC 

NC 


BIOS LEVEL OPERATION 


The PC Bubble Disk eiulates the fixed disk at the BIOS coaaand level. 

That is, Hhere appropriate, the Bubble Disk BIOS coiiands are the saie in 
foraat and function as the fixed disk BIDS coiiands listed in the IBH PC 
Technical Reference lanual (page A-871. 
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APPENDIX A 


AUTO SCAN BIOS RON 

The PCs with 2S6K lotherboards and all XTs have the never BIOS RON vith 
the R0H_SCAN routine. On pover-up or reset, this routine scans addresses 
hex C600B to hex F4BB8 looking Tor ROMs on intelligent adapter cards 
installed in the systet. Nhen a RON is recognized, an initialization 
routine at offset hex 3 froi the RON's starting address is called. The 
Bubble Disk board has an EPfiON that is recognized by the SCAN routine, 
and its initiallization routine installs the necessary softvare hooks for 
the Bubble Disk to function as a fixed disk. This is done before the 
operating systei bootstrap is atteupted, thus allowing the Bubble Disk to 
perfori this boot when desired. No additional installation software is 
required for Bubble Disk operation. 

However, if you have one of the older PCs without the RON.SCAN routine on 
the BIOS RON, then it is not possible to boot froi the Bubble Disk, and a 
saall installation prograe to be described below lust be run after 
booting froi the floppy disk. 

DETERH1NIN6 IF RON.SCAN PRESENT 

If the FDISK prograi indicates that no fixed disk is present, this is a 
good indication that the EPROH on the bubble disk board has not been 
recognized and its initialization prograi has not been run as expected if 
the RON.SCAN routine were present in the systei board BIOS RON. 

If the systei is an IBN PC one can deteriine if the RON.SCAN routine is 
present on the BIOS RON by exaiining the release date of the BIOS at 
location hex FFFF:5 using the DEBU6 prograi on the PC-DOS disk. To do 
this, follow these steps: 

A>DEBU6 <cr> . ' 

-D FFFF:5 L8 <cr> 

FFFF:iBB5 31 38 2F-32 37 2F 38 32 18/27/82 

-0 <cr> 

A release date of 18/27/82 or later indicates that the RON SCAN routine 
is present on the BIOS RON. 


APPENDIX A 
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BUBBLE INSTALLATION NITHOUT RON SCAN FEATURE FOR PC-DOS 

Nithout the RON SCAN feature it is not possible to boot directiy frot the 
Bubble Disk, and a snail progran nust be run upon bootup. This prograi is 
easily created nith DEBUG progran iron the PC-DOS disk as folloHS (note 
that the segnent address of the bubble board EPRON as set by junper group 
J2 should be substituted for CnlB, i.e., CnBB - CBBfl, CAII, CCBI, or 
. CE0«) ; 

A>DEBUG <cr> 

-N BUBBLE2.C0H <cr> 

-L <cr> 

File not found 
-A <cr> 

XXIX;fllB8 NOV AX,CnBB <cr> 

XXXX:B1B3 NOV DS,AX <cr> 

XXXX:B1B5 CHP HORD PTR [B],AA5S <cr> 

XXXX:B1BB JNZ 12B <cr> 

XXXXtllBD XOR AX,AX <cr> 

XXXX:BiBF NOV DS,AX <cr> 

XXXXrBlll CNP HORD PTR [4E],CnBB <cr> 

XXXX:B117 il 12B <cr> 

XXXX:B119 CALL FAR CnBB:3 <cr> 

XXXX;B11E INT 1? <cr> 

XXXX:B12B INT 2B <cr> 

XXXX:BI22 <cr> 

-R BX <cr> 

BX XXXX 
:B <tr> 

-R CX <cr> 

CX XXXX 
;22 <cr> 

-H <cr> 

Hriting BB22 bytes 
-0 <cr> 

The above operation has created a CON file called BUB6LE2.C0N. Nhen run, 
it first checks to see it the Bubble Disk is present, and, if not, it 
returns to DOS through INT 2B. Next, it checks to see if the bubble disk 
is already installed which, if true, also forces it to return to DOS. 
Dthernise, it calls the initiallization routine of the Bubble Disk EPRON 
and then reboots the systen. This procedure causes PC-DOS 2.8 to 
recognize the Bubble Disk as a fixed disk drive. For convenience the 
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BUBBLE2.C0n uy be placed in the AUTOEIEC.BAT file, and since it reboots 
the systee it should be the first prograi in this file. 

BUBBLE INSTALLATIOM WITHOUT RON SCAN FEATURE FOR CP/H-B6 

The folloHing are instructions for patching the CP/N-B6 systee file to 
autoeatically install the Bubble Disk drive upon bootup. This procedure 
assuees that VERSION 1.1 of CP/H-8B for the IBH PC/TT is being patched. 

1) As a precaution, copy the CP/H systee disk to another floppy disk and 

use the copy for the follouing patch. 

2) Boot the CP/H systee froe the disk and detereine if it is a single- 

sided or two-sided disk by using the coeeand, STAT DSK:. The single¬ 
sided disk Hill show a 156 Kilobyte Drive Capacity and the two-sided 
disk will indicate a 316 Kilobyte Drive Capacity. 

3) Insert the PC DOS disk in drive A and the CP/H disk in drive B. Boot 

the PC DOS operating systee and run the prograe, DEBUG. 

4) If the CP/H disk is a single-sided diskette, enter: 

-L 3BB8 1 6C 1 

else if the disk is two-sided enter: 

-L 3B8B 1 6E 1 

This coeeand will read a sector (6C or 6E) froe drive B into eeeory at 
offset EB8B froe the current CS segeent. 

5) Enter the following disasseeble coeeand and check that the listing is 

the sane as shown. If not try repeating froe step 4. If it is still 
different then the CP/H version is not the sane and cannot be 
patched with this procedure. 


-U 3BE2 <cr> 


1XXX:3BE2 BCC8 

HOV 

AX,CS 

IXXX:3BE4 8EDI 

HOV 

SS,AX 

XXXX:3BE6 BCE23B 

HOV 

SP,3BE2 

XXXX:3BE9 EB31B1 

CALL 

3D1D 

XXXX:36EC 6CCB 

HOV 

AX,CS 

XXXX:3BEE 6EDB 

HOV 

DS,AX 
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XXXX:3BF0 8EC0 

HOV 

ES,AX 

XXXX:3BF2 881&B&42 

MOV 

[4206],DL 

XXXX!3BF6 BE6340 

MOV 

51,4063 

XXXX!3BF9 E82104 

CALL 

401D 

XXXX:3BFC CDll 

INT 

11 

XXXX:3BFE 054000 

ADD 

AX,0040 

XXXX:3C01 25F3FF 

AND 

AX,FFF3 


6) Use the folIoNing asseible coiiand to change the CALL address at 
offset 3BE9 above; 

-A 3BE9 

nXX!3BE9 CALL 421B <cr> 

XXXX!3BEC <cr) 


71 Nrite the altered sector data back to the disk using: 


-0 3BBB 1 6C 1 <cr> 

(for single-sided disk) 

-« 3880 1 6E 1 <cr> 

(for two-sided disk) 

8) Load another sector into 

leiory with the following coiiand; 

-L 4180 1 6F 1 <cr> 

(for single-sided disk) 

-L 4180 1 71 1 <cr> 

(for two-sided disk) 


9) Use the follouing duip coiiand to list the bytes of the loaded sector; 
-D 4180 L100 

Half the top half of the duiped area should be zeros and the top half 
should contain ASCII stateients, the last of which is '.FIDOS mory 

request is too large.LR;..'. If this is not the case, try 

repeating frot step 8. Repeated failure leans that this is not the 
right version of CP/H and this procedure will not work. 

IRIUsing the asseible coiiand shown, enter the following prograi: 

-A 4210 

XXXX:421B PUSH AX <cr> 
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nXX:42il 

PUSH CX <cr> 

nUl^2l2 

PUSH DX <cr> 

XXXX:4213 

PUSH OS <cr> 

XXXX:4214 

HQV AX.CSee <cr> 

XXXX;4217 

HOV DS,AX <cr> 

XXXX:4219 

CHP HORD PTR (l],AA5S <cr> 

XXXX:421F 

JNE 4232 <cr> 

XXXX;4221 

XOR AX,AX <cr> 

XXXX:4223 

HOV OS,AX <cr> 

XXXX:4225 

CHP WORD PTR [4E],C80I <cr> 

XXXX:422B 

JE 4232 <cr> 

XXXX:422D 

CALL FAR Ceie;3 <cr) 

XXXX:4232 

POP OS <cr> 

XXXX:4233 

POP DX <cr> 

XXXX;4234 

POP CX <cr> 

XXXX;4235 

POP AX <cr> 

XXXX:4236 

CALL 3010 <cr> 

XXXX:4239 

RET <cr> 

XXXX:423A 

<cr> 


IDCheck that the prograi entered is correct using the disassetble 
coiiand: 

<U 4211 L3I 

12) Nrite the changed sector data back to the disk using: 

-U 4180 1 6F 1 (for single*sided disk) 

-W 4160 1 71 1 (for tMO'Sided disk) 

13) Hark the CP/H disk as a patched version and boot CP/N froi this 

diskette. If the Bubble Disk is present and the patch was correctly 
entered, then a hard disk will be present in the "HardNare 
Supported:* list of the beginning CP/H display. The HDHAINT prograa 
should noM recognize the Bubble Disk. 
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SPECIFICATIONS 


APPENDIX B 


TOTAL STORAGE (Kbytes): 

NENORY ORGANIZATION ; 

(Hard Disk Eiulation) 
cylinders 
heads/cylinder 4 
sectors/track 17 

DNA: 

juiper-selectable channel 2 or 3 
INTERRUPT: 

juiper-selectable channel 5 or 6 

BUBBLE BIOS EPRON ADDRESS: 
juiper-selectable C800IIH, CA000H, CC000H, or CE000H 

1/0 PORT ADDRESS: 

juiper-selectable 3C0H-3C3H, 3C4H-3C7H, 3CBH-3CBH, or 3CCH-3CFH 

NEAN ACCESS TINE: 

48 isec 

NAX. DATA TRANSFER RATE (BURST): 

50 Kbytes/sec 

(200 Kbytes/sec during last page of READ) 

AVE. DATA TRANSFER RATE: 

34 Kbytes/sec 

BUBBLE HEHORY OPERATING TEMPERATURE: 

10 to 550 c Case 

NON-VOLATILE STORAGE TEMPERATURE: 

-20 to 75“C 


Bubble Boards Installed 


one 

512 


tHO 

1024 


three 

1536 


four 

2048 


15 


30 


45 


60 
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SUPPLY VOLTAGE REOUIREHENTS: 



Voltlge 

Hargin 

Poeer Off/Fail 





Decay Rate 


t|2 volts 

+-5I 

<1.11 volts/isec 


* 5 volts 

+-5I 

<1.45 volts/isec 

TYPICAL CURRENT REOUIRENENTS: 






Bubble Boards Installed 

Voltage 

Node 

One 

Tmo 

Three Four 



(•a) 

(■a) 

(■a) lea) 

*12 Volts 

Standby 

16B 

32B 

4BB 641 


read/Hrite 

IBN 

1161 

1321 1481 

^5 Volts 

Standby 

49fl 

981 

1471 1961 


read/write 

SIB 

991 

1481 1971 
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